Formation of alpha-helix 88-98 is essential in the establishment of higher-order structure from reduced lysozyme.
Lys96 and Lys97 in lysozyme are located at the C terminus of alpha-helix 88-98. The positive charges of these residues are supposed to stabilize the helical structure, and these residues are conserved as the basic amino acids among c-type lysozymes. The renaturation rate of reduced mutant lysozyme, where both Lys96 and Lys97 were mutated together to Ala, was slower than that of native lysozyme at pH 8.0 and 37 degrees C by SH-SS interchange reactions. In order to investigate the reason, the peptide fragment 36-105 (where we can obtain information of the interaction between helix 88-98 and Trp62 and Trp63 residues) was prepared. CD spectra were compared between peptide fragment 36-105 and its acetylated form, where the positive charges of Lys96 and Lys97 were eliminated, and it was elucidated that the displacement of positive charges at the C terminus of the helix caused the shift of the advantageous structure of the fragment from alpha-helix to coil. Moreover, we obtained evidence that there was interaction of the helix with Trp62 and/or Trp63, which maintained a thermodynamically stable higher-order structure. Therefore, these results suggest that the formation of alpha-helical structure in 88-98 is a significant factor in the establishment of native structure from reduced lysozyme.